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MEMO BY: 

DATE: 

SUBJECT: Follow up 
Resonance 

" 

MEMORANDUM 
SERVICE CORPORATION 

IN GENERATING STATION 

TO: 

FILE NO: 43 2600 

Cooling Tower Fan Blade 

Please find attached a detail the results of blade 
movement while cooling. tower fans are in ion The 
also contains a discussion ing the ten bladed fan proposed 

Ceramic. 

cc: Rose 
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MEMORANDUM 
INTERMOUNTAIN POWER SERVICE CORPORATION 

I IN GENERATING STATION 

MEMO BY:~==-===~~~=-

DATE: 

up Concern 
Resonance and Ceramic Cool 
Ten Blade Fan 

TO: 

FILE NO: 

the Cool 
Towers 

Tower Fan Blade 
use of a,' 

REFERENCE: Letter, dated 29, 1987, Resonance of 
Tower Fan Blades may be caus fan failures. 

months ago a very t~cated 

on cooling tower fan lA03. The 
showed that the cell stack des is 

v bration test was 
results of the test 
the blades at their 

natural resonance 
blade fan s 
the overall influence 

Fan cell lA03 was 

Ceram 
this resonance 

be lessened. 

elected for this 

use of a ten 
, however 

vibration test 
of several tri a blade switch 

-activated. Accel were mounted at end 
three of seven #1). A cable then 
run from the to a recorder and 
mounted" in the hub, (see 

was also attached to the fan hub and 
the gear reducer. this 

data the blade movement could 
fan 

, which were 
2 thur 5). A 

The data was the result of a fan static condition, 
while air was short circuited the cell. As 
attachment indicates the three blades 
natural blade resonance, 412 cpm. Attachment, 
si waveform of the three blades in 
The waveforms have been from leration to 
with the ADRE 3 Data tem. All values indicated in 
these factor of 10. Attachment 2 
indicates very blade was being excited four 
times during each revolution. Other minor in the waveform 
indicate reaction to other blades mov in the fan system, thus 
creating fan hub wobble;· S traces, cascade , 
careful attention to the reference mark in attachments 
3 - 6, bear this last comment ou The on blade # 5 was 

short into the test, so data was not 
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After this last test was Ceramic removed any blades 
which were cons to be at risk (blades with wrinkles in the 
neck). Since this work was , there has not been another 
failure on Unit 1. If failures should to occur, then 
blades should be stiffened with the addition foam to the 
void. This has Ceramic and Hudson Fan as the 
most economical for the 

blade fan system to 
blade resonance. The addition of 

three however, lesson other 
blades in the 
load will be counteracted a 

los load at the same 
will be lessened. S 
2A12, newly 

This occurs because a blade los 
blade on the opposite side of the 
time. Thus the overall fan wobble 

from cells 2A09, 2AlO, and 
bear this out. 

In Conclusion, the blade resonance referenced in earlier 
has been substantiated a contributor to the 

blade failures. If more lures should occur, then stiffen 
the blades the addition of foam in the inter void of the blade 
should correct the em. Ceram c's use of the ten blade 

will have no effect on the blade resonance but will lesson 
the fan hub wobble the seven blade s I you 
should r re further information contact me at extension 
6483. 
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#1 

PICTURE # 2 

#3 



PICTURE # 4 

PICTURE # 
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ATTACHMENT # 1 

COMPANY IPSC ENGIHEERING PLOT No. 
PLANT UNIT 1 
JOB REFERENCE: Cool Fans 
MACHINE TRAIN: lA03 Fan 
Machine: Cooling Tower Fan CH# 1 Blade # 1 

9 (spec) 16 OCT 87 08:14:26.9 to 16 OCT 87 08:15:46.9 UHCOMP # Ave. 
0.20rT'-rT~rr~-r~-r~'-rT~-r~'-rT~rr"~rT'-rrTl-rTl'-rrTl-r~ 

l 
II. 

• \ 
L 
'Ii 

( 412 420 I CPM 

0.16 

0.12 

Machine: Cooling Tower Fan CH# 1 Blade # 9 
16 OCT 87 08: 14: 56. 9 to 16 OCT 87 08: 15: 46. 9 U~ICOMP .. Ave. '" 6 (spec) 

1 
II. 

• \ 
C .. 

0.50rT~~-r~rT-r~~~~~~-r~~~-r~~'-rT-r~-r~-r~~'-rT'-rT-r~ 

0.40 

9.30 

Rnonlll'lCII Spike (412-4201 CPM 

9.20 

Machine: Cooling Tower Fan 
6 (spec) 16 OCT 87 08:14:56.9 to 16 OCT 87 98:15:46.9 

0.50rT~rr~'-rT~~~.-rr~'-rr~'-rT"-rrT~-rrT~-r~~-rIT~~ 

0.49 

9.30 

RellOllllllCII Spike (412-4201 CPM 

C 
'II 
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o -)( 

IPse ENGINEERING 
UNIT 1 

Tower Fans 
T~,lr Fan 

Machine: Cool ing Tower Fa,rI CHii' '1 Blade $I: 1 
16 OCT 87 es: :213: 49. S Steady State UNCOT'lP 

Machine: Cooling Tower Fan eH# 2 Blade # 3 
16 OCT 87 138:20:49.8 Steady State UNCOMP 

CW RotatIon 1133 rpm 

~chine: Cooling Tower Fan 
16 OCT 87 138:20:49. Steady State 

CH# 3 Blade # :5 
UHCOMP 

ATTACHMENT Ii 2 

PLOT No. 

I 1 11 



CII .... 

#3 

COMPA~-JY : I PSC ENf3 I NG PLOT No 
PLANT UNIT 1 
JOB REFEF:EHCE: Cool Tot..ler Fans 
MACHINE TRAIN: lA03 9 Twr Fan 
Machine: Cool Tower Fan CH# 1 Blade # 1 
16 OCT 87 08.23:29.8 UNCOMP 

2.0rnI\TTrrnnIlTTrrrnnlTTrrnnIlTTrnnnlTrrrnIlTTrnnllTrr~", 

1 .. 6 

1.2 

121.8 

o 4 

Machi • Cooling Tower Fan CH# 1 Bl # 1 
16 OCT 87 08: 29.8 St State UNCOt'lP 

1,1 ., 
.~ I I 

I ! . I 

n/s /div CW Rotat ion 103 rpm 0. sec/div 
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0 .... 
)( 

COt'1PANY 
PLANT 

... . 
• IPse ENGINEERING 
: UNIT 1 
: Coo 1 i ng T OI.~ler 

MACHINE TRAIN: lAB3 Cl'3 Tt~lr Fan 

M:::I.chine: Cool Tower Fan CH# 
16 OCT :37 138: 28: 49 .. 8 UNCOI'1P 

#4 

PLOT Ho ____ _ 

5 arn~TTTTrnnlIlTTrrrnnlTTrrnnllT:rnnlTTrrrnITTlrnI\TTrrrnn 

4 a 

3 0 

2 .. 13 
\l 
.l. 
~ 

'" , ' 

~ La 

\ 
C 
'!'i 

Mac h i ne.. Coo 1 i n'3 T Ot .. ll9>t~ ran 
16 OCT 87 138:20:49.8 st Stat 19> 

CW Rotation 

# 3 

" ' 
~ , 

103 rpm 

1 
rpm 

sec/div 



ATTACHMENT # 5 

IPse ENGINEERING 
• UI-HT 1 

PLOT rh::) _____ _ 

Cool in'31 
1A03 C T~.Jr! Fan 

MACHI : Cooling Tower Fan CH# 1 Bl :It: 1 
16 OCT 87 08:20:39.8 to 16 87 08: 59.8 St State 1Il-iCm'lP 

1 0~ 2. 0: 3. 121~ 4" 121: 5 m 6 0: 7. 121:0-:: 
-' J J } ,. J JI 

I / I I 
08 1133 

1133 

08:23:39 103 

08" 103 

08: 23: it? 11213 

11212 

11213 

'218:22.49 102 

11213 

103 

88:22:19 182 

102 

08:21:59 102 

08:21.39 102 

• I"i 

08: 102 • U 

11213 ID 

103 Ii 
c: 

08: 2~J: 49 
.. 

11:)2 « 
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COf'1PAN'y' 
PLANT 
JOB 
MACH I'~E 

: IPSC ENGINEERING PLOT No. __ < __ • __ 

• UNIT 1 
Coo 1 i ng T Ol-Jer 
lA83 eig Twr Fan 

Cooling Fan CH# Blade # 3 
16 OCT 87 138:213:39.8 to 16 OCT 87 138:23 59 8 St State tlNeOMP 

1 0~ 2 13: m 4. 0: • m 6. 121: 7. 0X 

08: 23:5-:;-

08:23.49 

08::23:29 

138: : 19 

08: 

138:22"49 

08:22:39 

88: 

88:21:59 

08:21: 

08:20 

1218"20:49 

0:3.20. :::;'? 
0.0 

, , 

, I 

J J I J 

I 

I 
-----"---·1 

I 

103 

103 

103 

103 

1~33 

02 

103 

102 

11213 

103 

182 

11212 

102 

1 

11212 

11213 

11212 

103 

103 

102 
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